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(54) MEASUREMENT EQUIPMENT OF LIGHT FROM LIVING BODY AND IMAGE GENERATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide measurement equipment of 
light from a living body capable of imaging living body functions in a 
short time, by irradiating a testee with lights having different wave 
lengths, receiving reflected lights, and calculating the absorption 
body concentration in the body from changes of passing intencity 
through the living body. 

SOLUTION: The lights of different wave lengths are emitted from 
sources 2a and 2b (2c and 2d) and intensity is modulated in 
generators 1a and 1b (1c and 1d), and are conducted to a plural 
number of different positions of the testee's skin of the head 
through optical fibers 3a and 3b (3b and 3d), connectors 4a (4b), 
and fibers 5a (5b). The light reflected inside the testee f s interior is 
concentrated to light detecting optical fiber 7a to 7f, and the 
reflected light from the living body is converted to electric signals 
at light detectors 8a to 8f. The converted electric signals 
expressing a light intensity f passing in the living body are inputted 
into lockHn amplifiers 9a to 9f, and after passing an analog/digital 
converter 10, the signals are stored in an computer 11. 
Furthermore, the relative changes of the concentrations of reduced 

and oxidized hemoglobin are computed, and these are displayed on a display apparatus 13 as a time related 
information of a plural number of the measurement points. 
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(57) (^lEW) 

«>+i8ii=a*aii±i::w-HjS c £ ict y . ± 

1 0~5 OmmfSJt(D)fi<-C-. i§jg3fe£*Jffl-t -S C <k 1= 
ttU, 1 O0fr&2O0mmfifta±ft£aiiLfe%l:: 
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ft^&t. JiESSft^f£T-&ffl£;h.fc^£*iE&©g* 
3Ua«i=frOigB$tol=E1ft-SEtt^l££, ±EE«¥ 

$]5t£©eaT-©fl^£;1il^T#ttX^S;Flal=3£ 

mmfrwizm < m&^&tfr y , .tE«a©»«¥ 
a i a£{*3fcttaaa. 

« •> u-a 2 fBtta>^i*3tstai«e. 
ia#a 4 ] ±ffiSRfi<oa* *«»ro*as©»*<tfaij * 

U-A i EttttSttfttf-MSB. 
[»*3S5] aafr&i&atta*0&«©%£&aft© 

«ttrtai=a*:h.**«w*»ft*#*b*xsi:» ±13 

±Ett&«:£g-f-*7cE©iIi&±: LtiitSlg 
[f»*3S6] »1X^«y:ft=telvc.tEltH**±E# 

H»aafc*aai-*-*tt«fi!)*jSj^&* ±Eaattrtfii 
~©»a(*a®r=*t-r<ssia±©ea©ttai: u jie 

(*«ftXtf±E*tt©ttM**»fc*«a{*aaS4W- 
[1**917] ±E%KJDHtaa£&X0*MjeU=£lt& 

*««ii*aaxtt*«iiji.i*aa«)-36B*iii!©*<b«*B* 

U— A 5 XI* 6 iB«0>IH£f*fi£7m. 
[SS*^S8] iES2Xf-»7 , i:fc^t, ff«©B#raiH 

iwc*«jisi(taax(**«iiii(*:3ifi«)a<b«**», =& 
a-mim m cr t mm l fc^B^iu^ c t ieaa t * 



HR<*aa©« t *l=±Ex&7cgj«i: HHgLtTfate 

[R*ai 0] ±E»2Xf»^i:6^T, «S©B#F,fl 
SS© 1 ttfflj»l=fcl+$±ERfc*©B*ra*fc*aifc*i: 
£*«K «-Kr H "iP B 1PS-i:l-ai^LfcSiai8S!t©^B#iii^ 

zmzztzsmt-tz? u— A5xr*6iE«©iiaff 

1] £ttl=ftffi£WJJD-f$ft?5B#IH±:ft?S£ 
St L T jfiftS a * 1+ mt &±#mi ;£ 1= *3 ^ 

■c, aEftw»WH=«<«»aiw*»jeu anam* 
( ^*fci^aft^B*riSH=m&ttaaa**&ti-iBi«-i-i=^ 
'**i*^#fi*©ffi&#i-ffla-rsa#*^aii-r-i>wi: 
**• t -r h £(t*tta#a. 

m&m^ 2] fcft^iaroffiEKft^ftr^iB'lBfrRassft 
au aaHDaMaaaKftaaTaa-maKSu * 
ft a an si- ft?* «r*a aw i=is h- * ttM a-a i ftaa 
^jffli^rai=*5it-5ttaia#^&ttaia#i=#*ih.«^(* 
s*©tg & g?i=«s-r -saa-fc^a-r* - 1 -r 

m««i3] ia**tM*aa©=paattt*^-*ff 
mnissis^Ls »ff*H»3b<a»aiB*a*«:i*aft 
aawi=fcit-&n-aa#i=fi58i=si^-r s * ? i=a^x 

»ttl=*-3TlMH?a«R*ft*U C5UT*jt$ti 
fcgjgjS£§li!&£ ±t*i£5fc©*g & ai=ffla*- *<f^±: f 
5Ct^ttfct57U-Al 1X1*1 213ft©**** 
f+;f)735£o 

[IS^SI 4] ttMaair^MLfcSttSaaa&afc 

«s*-*«a©a#***-*-*ci:*i*«i:-r*$ u- 

A 1 1X1*1 2 fBt£©±<*5fctHSiJ755i. 

[it*JSi 5] ^si]Ly=^<**J!t©iSt»^i=*as-r*<i 
#tt+aja#©ifcx tttm-fe-giiztftzmt^vn t > 
©5S3t<sst, a^iijftsi-^-r-ssTc^^yoev© 

's^^fp t*>ss©fa©^as^^^bgfc•s^,^l*K•lb^ ; E•^7• 

D fc*>;1g©tB*J-^bS<til7C'^?'P t*>;1iS©ffi*f 

^^ba. mcftaMaiba^anaib. mjfB=&*i«^^b 

IAffiE©#rararai=fcl+* s Fi$]ffi»£<bfi£;H*-f *c 
k£ft®k?&5 0 S XI* 1 115®©*ft3tit 

[Haai e] ±i*i=3fe*8BWLT±(*ajg5t^a$w 
ay Ls ita«*.**t»i*tta«#*a» ufca**a* 
gai=a*-r-5±t**tfan^a©a#a^^>ii=i3i.^ 

T, f+;1i)fi^l=-&*HS±(*fi&*©igt,^lc«a-r*« 

*£*au «rE^fflLfcaa*»a«#i: *!=«*■<" 
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5 - 1 &mt-f £>£##fbl>J!gScDil*§-S3^5£. 
CWsRJSl 7] ^ttlcftffiSEPiQ-rSftffiBtrairftffi* 

S*LT*M*iIiS3fc3£J£*H-l!l U f+;IHI-s§-fc-5lM*ft;lJ 

r * * a u imb* a l fc«# a* ft 

t Ltftil'Hf^t^gjF-f Set 
ftaga«HS-«i£ . 
[Ifpfclftl 8] ±t*|cJ|^£EPtoTr&ft*5B#Fi> ! ]<tft?S£ 

no £ iss l . iSfoBtRg i* BtriH*ft ftmrn i~ 33 it 

fi«8J-*-4«***aU 1WE*aLfcfl»**a*ft« 

aiiffi&raoa&Kftft&^a&rasgs^u «■ 

jifmiHJSlzftffilifl^ailSra I- 33 It S fhafl^ i: ft?*& 

* antra ic as it i> ttxm** e> usie^ a& ft??fi# £ # 
SHft$tt£u Kff«H**«iMnB*nn***ai**ft 

flrB*nni=fcH-*tta«^l=*»::iift*"* <fc 5 Icg/M: 

irtSCt^lttn^U-AI 7, 18X1*1913 

[if*i!2 1 ] ttjffl«#£*M*ft»«*©«#*»» 
U 1 7~ 

So 

[st^ii2 2] *a*ft»«*fcw-a«*©tt. jftssse 

*f£1bJ:fc £> ^I*^^.^^* P e >;1JgOffl^-(bfi t 
it7c^-ype>;lJgc0ffl*mtt:fi£;1t#U mlfB^ffi 
»*fl:fta>B*f»afl:. «rE#ffi»*<b«*BHe©B*Mi:: 

frfc-3T«»Lfc«JMB»*fl:ft» xi*m3£©BSiarara 
u-a 17-19 a>i>-r *tfr i siE«a>£(*jfc«-asE« 

fe&iM*m#-5*i*i£ffl^-t«*-r<&- t zimt-t z> 



>? u-a i6~i 9 wfhfr i m&m<D&.teyt&m& 

[|f*Il2 4] ft«B»IBfl!)|lttl*ai:»7B*a **-TH 

tezmzmm-fzzk&mtT&v u-ai 7~i 9 

[it^ii2 5] tmi«*i*tj-aiifc*i=*Rnii'c«*L. 
^ a*ftffi«#i***s*vc^*fta<s#«fc y $to>mm 

^■Qm^irhZ.ii^mt^^'Piy-^ 7-1 9<D^ 
[IIM2 6] tt«©tt-38tt«(=»r 

±&o>ftmtstiSL&inir®k % n-ataa^-fn^, tt 
njiB«©±{**w-a««©fl»«**a. 

A1 7-1 9fl>l^TT*MW=IBil«)*(**W-«!»11©«* 
r*Jfe«m*«fc*«**£i*3tettatt«l=fcl*T. * 

2 8 etta±{*%ttasii. 

f 5 - i: $ 1 5 ^ 2 8X1*2 9 IE 

&a<o no ^ 7 -< / <— s ^t? - 1 * <h -r <? 

U-A2 8X1*2 9E«0)±t*:3lfe8+a)Sa. 

#«iSlalS&££t?3fct1-S!l&BSP£: ^ ti^-S - 
U-A2 9f5tEro3tftjgi]Sa. 

wt* jtmttQ.mzm&k Lrmi ^tBtta^fi^^a 

1 r» 2 «itBea ^® s^siajticiss * ttfcm 4 mm 

2 ^ti3{4aim4 ^dJiiM-C^tB *3x-&jli©3t^S<D*t 
3£M#<f*l (^2S=tSfcM»^) SI+SilL. «r8B*i» 
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«*1 <DJH**#5l«*ffl*ai:* £{*«Hl::#*RMfr 

uriBSB 2 cd^ w*»fiata*a<z> a * t nu tern 2 
# (m2*f&M#m-si) **±-r*#a^. ihb»i« 

at*flBil*^t *4*«S^-r«^ U-A2 8XI42 90) 

x sesmbsi:: ct o r a tfc l x m l> £ c <t £ 4$« <t -f 4 ^ 

U-A2 8X14 2 9 0)^f^1 aiBtttt^ttttttMi 

So 

[fif#3S3 6] f!RlttKa>iKfift*<m* *H8*Kft1ia>ttjb< 
4Ci:*«l*«^"i"4^ U-A2 8X14 2 9 0>ivfti**1 

[|f*3l3 7] £ Lx—A2 8X14 2 9(01^*1^1 *I!B 
ft*LT»WMlc*0)«J|X»tt*<»b-r*««^6a>« 

[8t#3i3 8] 4(*rt(zJBBr»l=*0(RiRWtt^Kft-r 

M^HIttU S#«#<DfctM*tfS!«#£ UTAH** 
U-A2 8X(4 2 9(Dt^-r*l35Mc|3 

[0001] 
[0002] 



aiS-T L < l4*»rt<tt*E«-efl*ftTl**. 

3Rto64i4*>6-eJ&4. 3§^a>SSl4. A(4*^7-T/^ 

[O0 0 3] C<D*5&**ffl^fc*{*fta«D3pJ^i**lJ 

ItttBfr & 1 0-50 mmfIJSK*lfctt«"C0)J5»*A^ 

ttMHH 63-27 7 038^ »H¥ 5-300887 
#^IClfitt*tir^4o *fc. 1^1 00-2 0 0mm 

«L KMTO6 0-72542§, *$BBBS6 2-2 3 1 6 
2 5-§-|::fB«E£;h,Tl^o 

[00 0 4] tt*0£M*ftttS!S«*:LT, l«*tf>5£ 

*tsw«*w-*-r*^*s/^— * (»«wh 5 5 - 2 4 o 
^*35^&a>aa*aifi**^i4JE»*3ia* 

M-jMU IJc^^p e^(H b) fcift^ifp t> 

(Hb02)<o»*»ttiiiia*««Lr. MME4ia>ttJR 

[OO 0 5] *f=. £«IBtBna>tt*tt»a (l&M^cb: 

Itit^^Lt, 3^>X«0)«tt («fHBB5 7-* 
1 1 5232f) ifith&o Z(Z>*lSI4H b £H bO 2 0 

[OO 0 6] <?:J3 % *PJfflST*l4, J£3t3fc. ft 

[0 0 0 7] 

[0 0 0 8] MlinftOJftittnnttWlc— S-ei4«:<IB 
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[0 0 0 9] CO«(Cttft#^e^lCLTlNTt,, Si® 

m-t&fafcmm a>*fc &#trr 4 - £ r*a 

it^^c ^ ^ic coc^ji s^y . a^gaic 

£ *i 4 tHM«# fc * lM«taH«#fr b 3tff £ ft 4ifii 

[ooio] cm 2 (drs) «^*-r *H>#(OTa>*fiajK 
it***- Siftmi-tyT-f ^^yj^t^m-r^zit 

[oo 1 1 ] *«#*»ai-r4f=«)f=w-sii»M-rft3b% 
[ooi 2] **wi*. «£*ft«o)c4i&a>paH*«a 

[OOI 3] (K3 0RB) fl£3Ra«l=*5t^TI*. UjM 

4>oiMRttfas&4iM*« ^(*fflttrt<7)jfti»»ffl*w-aii 
-T4c 4. Lfru «£*coatsi?i*. 

[00 1 4] 4(*0)J8Hr«i4ft<blcft*-r*Jfli* 

Sm ( t ) =S t r (t) +SI 
*»8BI=fet^-Ctt, tt«f#3m(t)J:«, *ft*0*M 

(t) (?Mftft«fif) S?«L, W-*«*S«m(t) 
fc J MB»»«f«#Str(t)0)*3^6»WiM-S I (OS 

fr&*4*<D^fc4*MD*l»i£SSI::-r5o 
[0 0 2 2] HlkStr(t )0»36l*. =Fje«»**-T4 

A«J*ft«fa>«»l=«*l= 7>f7h«<fc5 

n«rA*si(t)a£tt»6ft«rftMi£LTtpit 



[OOI 5] «5Ui£tt<DlH"CI*. £{*<0ft*1fcl-*fJ6 

ur«<«Bi»«:SMi (kit. mmu&ti^) 
jfitja«&4iM*»*jaftjt^s«»i=S6<b-rs. 

-efe4. 

[0 0 1 6] flxUIBl +0>aaa*3SJgCD}g'b^tt. * 
a6 IE 84 f & I * S It T* * * o 

[0017] **w<Ditti*ia±oKH£#ftu mm 

[0 0 18] S&lc* **B3l*. 

[0 0 1 9] 
[0 0 2 0] 

B*BB) fc±{*l=ft«f*Wl«'r4l»IK (ft«B#BB) ^xl 
**,4fflH§- (»««*) t8m(tK SRftftttOJfiLttHl 

nco*<bf=fiH-r4fli*-<iiiii»«*) ssu(t), an 
ft«Rro>jfii5a»ffla)a<bicfiH-r4«^ an^m^) £ 

8l(t)it4fc, M«8m(t)B«©*nf*fe 
£ft4o t f*tt5H»Mt?*4. 

[0021] 
[*1 ] 

(t ) »1 

tt«*M*fflt^TM»Str(t )*ftg-r4*5l--r*i 
tf. *yW*flElc«*Str(t)*»3E-r4CtAtt?# 

4o 

[0 0 2 3] «rlBH»Str(t)(*. «ft<Dfi?5B*Wk « 
&z<t*,T£4U &nffi&m<0ft&±/*— "*-4*5l= 

«4f<DftWB*mi*i=ft3E'r4ci*-e*4. ®*<dh?5 
»p H i(©maottai«#sm(t)*ffli^r*ft«»Mi=» 

LTll*Str(t)ft«*4**l=*4i:*L^IMII*jW 
*#bft4o 

[0 0 2 4] (m2C7)iSgI(Z^LT) ±f5gW^S^-f 
4fe». **Wa>±<*t|-SlS«l** *tt(*lCRTa^6afi 

#»««0«*a>**iiirt-4«*«>*B*»fc. -te 



(6) 



4$Bfl¥ 9-98 9 7 2 



mom^iz^-r^^t. ±fR8M&o)tiit>mj£m 

I7f=„ J:fE*tS&cDifc!iatScD*:K^KI*;&:gcDC 
£&.|>*t!&!(CD3fc$i±:. ±fB«$CD3USc&3fe£5lM::#lS: 

[0 0 2 5] JtJgtrailttllA:!*. ftmSt&t&X&tOi 

i«3!6»4a)IB«)B«©+IIIII=«*^^.T*»l=IBHi: 

o \z 2 OCDSftSgSiBg Lt SftSf <DiiBS*tf>£ fr-a r 

[O o 2 6] tt3®GIK&ft9-*-4t.l;j:. -tB£{*It»l8 

«)«IIB»*«a)*BBtftt1t*«*{*:fl9»fi»l=»*UT 
ECU *»-3»#LTiB«*4ifcARaittt«©**i**i 

<D*TCDe&ft*«S[l^ %mttttiLW£&tii&W.tO>ffl<» 
ffiH4:*«:a>3felkaititi:l=«»:y*3e**i*ff*()!>a* 

fitK «:«*»6"e**. ±Elf£fHl£;&tf±EStSI] 
£lc*fj£ Lfcttffl $4xfc#«-5t$tJg£ 2 jfc5EH«t±l::« 

[00 2 7] ±E*M*tfifc(frC*<6**. ±EIH*MfcB 
^ttUttB&OEXtttl 0fr&5 0mmfI]t*<M;i:L 
t\, CCT?©S*E$£i*«>?>gSI*«ilS3fccDl£]£t£ 



[ O O 2 8 ] (S3 CDlSgllZjtt LT) *£Hfi. 

(0 2 S3r $3t^lttag*^SISMI?ffi)aii <fc 5 ICS 
SU *;fr^©&amBl::fc^T&a5£3i&£&aj 

u mt£2mmm<Dm&ft&&o>m#£tz>zk\z£ 

ft *> BfeSo «te 3 l=Bf a tf-*tt« £ :i *<T- * « . 

[00 2 9] »Jil=l*. Alti4SA^t>^Sg|fT**N-3(4m 
»*ffltt«l=fcl+*ail»»§E*7^ h*-f si— K*>3fc 

«*iitt**©*«ittfc***fflt»TmftflM- (kit. 
a»*ass*i**-*«««*£aa*aflEflr»£: i* 

y, ii^L^ffi-r-s. 

[0 0 3 0] 3fcS*>&S£ti-&*iaft£3t£SEHU ttffl 

[0031] pfeSHirftBSSttiB. #SSffltfcBi:3fciatb« 
[0 O 3 2] *5IB^I*f+;fli)CD(iH(Dtf|gl*ptfi§St^ecD 

ffiSft^ro^st-iasa^s^SKDfiBicAorBis 
-8Mi=a^*it*cDT?s Lra^-rsfcttcDjg 

rt^liStefifr 6> 1 0~5 0mmfIJtCDia<T?> Mil:*; 
*fiJffl-T-5>Ci:IC^y % 1 OOA>&2 OOmmfIJg<D£ 

t**sa Lfcattit^ia e «TfeiJicD^aj5iJt A<3t^-icf# 

-C'CDltJfi'WW^irtC^. 

[0 0 3 3] SSMSiStUT 
ig^. HBItiftBj:ttttlttai^EMI^«< t* 3 Omm 
6IHl3tl*KJS»^M#*aaLrjBCD8S 

5 (Patric W. McCorraic)telCj;i) r^M-ptCD^^rtil 
31 (Intracerebral penetration of infrared ligh 
t)j , 1 9 9 — ttVit-3—a.— U** 
-i/iU, t&76ig, §131 5-31 811 (J Neurosur 
g.. 76.315 (1992))l=J:y##$*l-C^S. R8*J 

m?±cDear-cDffi fs*<. ccDcfc a 4tt«-cttai 
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• (Shechao Feng) <ft|Z«fc* r£B*a«l**-t? 

<0%T^m^^<D=^^"r±)Vn vSzl V3 > (Mo 
nte Carlo simulation of photon path distribution i 
n multiple scattering media)j , 1 99 3$IX • tf 
4 • 74 ■ ^-^^rCO^timi 8 8 a*. 
i*ar;±*ttll«^fcM+*3lt^Wtti:BI«. 178-89 
ll (SP IE, Proceed ingsof photon migration and imagi 
ng in random media and tissues, 1888, 78(1993)) \Z 

[0034] *%w<b±&mmmmt*\ts ^aei© 

[0 0 3 5] 

[0036] H2f*. *«eBiCcfe*4{*fttta!i««a)- 
B«Meicffajfli}»»fflK<b (^bsi;ii7u^^^pe> 

iftftatlttKIbi) <Dftjffllc5BfflLfc«-eft«. IH<D1# 

[0 0 3 7] HI 2 izjK-Tcfcaic, *HjK^JI*, afiCDR 
ft^S!S^l2a-2d (*S2 a £2 c&XS?tffi2 

bt2 di***t-t r *iRr4g3&^6Sfi*n««a>Eia*) 

J:E«»a>3fc3B2 a&tf2 b (2cW2c) Oft** 

*i-r*isiMc#i*ofcna«0ie»»i awi b d 

cWid) ^MMtitHi:. BNMEH**ifc 
**fJhf<l*77*f/^ 3 b (32c^3 

c) $ilLT$S-&-r^$S-&S4 a (4 b) fr£>G>%*% 
Z>7<<^-S a (5 b) ft<HT«ft*-e*4*ttt6 

7 d&tf#tttt/8*:7 7"f /<— 7 a~7 d <D**l?*l\Z 
Ki+6*lfc*«ffl»8 a -8 f ^6ft*«»0>e*¥« 
£*<Rl+&;lxTl*S. 6*<D*tta3ffl*^7-</<— 7 a 

*i3frf£tBS§8 a - 8 f -C?^t*:affl*35^«««**t*« 

fi^C^t^t^t, 3fe^Hi«l8^LT[*3fem^ii*S 



[O O 3 8] ^U88 a~8 f -ejl|fi«*«**lfc*(* 
I*. -ttl-f+lP^^-f >7>Zf9 a~9 hie 

HiLTt^feft, #tttt»8 c&tf 8 dfr&<D«#*2 
RttlcdHL. P*;*-f>7>?9ct9eatf9dfc 
9flzA**K*. P^*-f>7>?9a-9di:li« 
S»1 aStfl b. fit, P»^*f>7^9e~9 
hlcl**«»l cSlfl dfr&<05SS3EWJBa»rt<#BB 

/saft£LTA***i-ci**. «ot, p^-f>7> 

^9 a- 9 d^&ttaKB2 a SIX 2 b 

e~9 h^&AX2 cM2 d|Z#-*-*£{*iI«*Sijt 

[0 0 3 9] ^ig^a^CO-^Ji:LTIi. P^*-f>7 
>^9 e~9 hO)ffl*"efc*#K**tfc#iftfi«CDilia 

1 1 <D*MBiz&«EttSSi 2(z»tt-r« 0 ttan*fi* 

&*i«tt4b;&ttiS7G<N : E?P bf >Sg<Bffi*fr3Hbfi$3i 
SU tt»a>«-ffljamO)«ft1t«i: LTEttKBl 2lc 

JtVl 1 l*±EE1t*« 1 2lcE«*ixf=«#.*CRT 

5c^^4rpi;>»*a)«»»b*) 
[0040] ^mmmiz^^^mmmm^mi^^ 
fc*s«a^oKai=tts»-r * - <t **t? # s e * a«*js 
KKBH«»atf ftaaxtf *au«at;p v * << >7 > 

0Sia^>^<, afire* or»<t*«taa>iB»i=* 

[0 04 1] E9 3lt 4#*«-ffla6«*«fflLfc**W 



(8) 



9-98972 



[0 0 4 2] EB3C:ai-rj:?(=. 6<7)^EfilJIiaJ 
IwiteAIJjS 1 7 a - 1 7 d £«fflj5 1 8 a - 1 8 d £E 

17a-18a. 17a-18b, 17b-18a, 1 
7b-18b, 17 b — 18 c. 17b-18d, 17 
c-18b. 17c-18c„ 17d-18c, 1 7 d 
-1 8d0)1 0*S&£> o *fc* %Tttfc-?Z>3tXm&t& 
ttJ/%0)E«r4 3OmmT?fc*. £&IC. ^ffi^CDft^J 

aMHb«a>«r|«SMbl4. |tJfSi>x^^- 7i>(Shechao 

^ >f /I/ P v 5 a U- v 3 > (Monte Carlo simulatio 
n of photon path distribution in multiple scatter i 
ngmedia)j , C:fBt££*lT 1*4 £ 5 =&*fJ&-f£A 

t% jtsttM^i i 9 a - 1 9 j *&xm&t&&&v>n 

«MflkO)*iblc|aS-r*. JiStttia 1 9 a - 1 9 j O 

mmz*#>. *h 3 iz^-Tct 3 

[0 0 4 3] **88l=cfe4-hE**ttttjSI-i3«+ 

-Ln lStr(A, t)/ I 0(A)} 

= £oxy(A) • Coxy(t) -d-h edeoxy( A) 

£oxy(A) : SK«A (CjSltillft^yP e>0)(RJR« 
H 

edeoxy(A) : &Jt A IcfcttagTC'^E^P tfX&flWfc 



[0 0 4 4] .0 4 14. [Il3C0JLfailj&#Jlcfcft££{*# 
ttflSftatttt'jfiM 8a-1 8 d<D1 0(DjS(Cj3I+*tt 

w-aB*iH**b.u «MH4ffl»afi*<b»*a*>LTi^ 

& 0 1 5I4. i 4 36^6. *W* 

J£jLfcBMB (Hffttm) T t i»«*«#**7cl=R** 

ftfHTl tft»a«FMT3lcfe(+4W-jB«-&1 4|c**L 
TffilS * g/jN" l*T Hvt-O? LSfttz 

*L #I»IBI4T 1 =4 0B>, T2 = 30», Tt=30 
», T3 = 3 0»iLT«iILTU4. 

[0045] H5i4. i oflotmijaici3i+*iMbatfji 

Coxy (t) fi^2 0&tfACd e o x y (t ) fl# 

21 t-r*) <DKiH«<bsa*5-ry^^-ca&«. 

fl)«il*t«fl«HlttoL, «Mai4ffi»»ttfl:**« 
(fi^ffittjIMJWM) -efc*. .±Effi»aE<b»l4H4lc 

2 a«o>fnn«#i 4£ j psMift?5«#i 5 

36^6, K^^Stc^^E^P (Hb0 2 , Hb)(0 

[0 0 4 6] »ftAlCfcl+£^«*SAffi«-&S t r 
(A, t) £ft35ftj£l o (A) (0 BUS 14* £<**T*0> 

[0 0 4 7] 

[3S2] 

Cdeoxy (t) • d +A(A) +S(A)— »2 

Coxy( t ) : M-HWHI t lCj3lt*K<b^-=E^ P t*>M 

Cdeoxy (t ) : ttMBHIl t IZfclfSSTC'^^P tl>SK 

[0 0 4 8] *fc, ttMtSmCA, t ) t: 
I 0 (A) (Dmm*. &TO$&3T*7f;£hZ> 0 
[0 0 4 9] 
[ft 3] 



A (A) : afiA|Zfcl+*^^Pe>J6miwcfe*»lRlC 

ct -SMS 

S(A) : afiAlztel+5ftfSLfcJ:4»S 

-L n (Sm(A, t)/IO (A)) 

= foxy (A) • {Coxy(t)+C oxy(t) +Noxy(t)] -d 

H-edeoxy(A) • {Cdeoxy (t) +C deoxy (t) +Ndeoxy (t) } d+A' (A)H-S 

&3 

C oxy(t) :H-3IIB»IHtlZfclt*ftWa3lnrc<fc4Mfc^ 
C deoxy(t) : fraSfirBB t iCfcl+SfilSEPJlPlZcfcSaTC 

^ypevato^b 

Noxy(t) : *g«XI4tf-attnQ t fC&ftftlMb't'E? P C 



(A)- 



Ndeoxy(t) : fg*XI4ttaittH t |C jSI+SaTC^E^P 
e>M©»i»16lfCCT?IJ:, A(A)AtfS (A) 
^»»*W»Lfctt«tHiJinL«:^tt»^K<bLtt^fc 

ft»^a5c^ype>aK0)*ft(D^iwj:4t-r*t 



(9) f$PwW9-?8 9 7 2 



$fe2^i;^3(7)^^li^Tia4T*^$^^o [ft 4.1 

[0 0 5 0] 

Ln{Str(A, t )/Sm( A , t) } = £ oxy ( A ) {C oxy (t) -hNoxy (t) )d 

+ £deoxy(A) {C deoxy (t) +Ndeoxy (t) } d-ft 4 

^bi(OflSfflS<b*f*lf*lACoxy (t) . &l*A [&5] 
Cdeoxy (t) t'$L> felTCD5*-CSa*r £o 

ACoxy(t) = {C oxy(t)+Noxy(t))d 

ACdeoxy(t) = {C deoxy (t) -hNdeoxy (t) } d •••^LS 



"So 

[0 0 5 2] L^L. »5T?Igttdl*ACoxy£ ACdeo 
xyf^lZf^-rafctf). S5SftA^yDe>lS0)ft 

A Coxy (t) &tfA Cdeoxy (t) ^TcJl 

(A, t) AtfttlOT8m(A, t ) ACoxy 
(t) JSlXSA Cdeoxy (t) rt<5££& 0 £t>fC ft^B# 
BB&lX«ftB*BB'i2m»-telt*ACoxy (t) StfACdeo 
xy (t) tf&fr-?t><D\t, C oxy (t) =0, C deo 
xy (t) =0<bfctt-£OT% *t*t L< l**(*iBHG)K 

-1 4 O8MZ^>fc^T^^y=^0^04CDACo x y 
(t)|^20MACdeoxy (t)f§2 1tfc 

[0 0 5 3] HI 6 2kTS\%\ 7 -t^L-PtLatt^Ofi^Jl 

niKHtt ( htftf^-fBflO £*^o h#y^7*B 
«£ttJSW-*;Sftl** fi«B3inftH (B5(D|4ttJfiM) 
WfflmiACoxy (t) i§2 0 0I^FI8»fi 

jj5P-l<D«i4xtt*fii&i;Ytt^raictt»icaiBLrft^ 

«r p tf >HS *<it Jra L r i> s c t atfrfr & o c: a>«#ffi 
n *b« t l r a^-r s c iccfc y ttae 

iftA^yp e>MO)ffi»»kll:*o-CB«l: HtK 
^77^f Si^S^jS-r^cttWtfe-efc^o mrlEft/SL 
fcttftOh^y^^-rlUft*. ttBl*B©il:«ot« 
*ft*lM*»B4: LTa*-r*ttf. 8fcA^ypf>S 

[0054] a?e>(c, e«ittai(DiWk^ype> 



pe>»a<D«»jtib*<D»m*fca)aBatf«s*n 

7-<M^)$t^c<!:tT^^o *tHBjftlcJ3r+**l 
BB&I2* B*Pfl-r*Lrt?S**n*H»"C***^. H 

*ttf. HBBBJSUB* LrJtft-T 4Jto«»»twa<b 

[0 0 5 5] CZT'I*. §$<b^^Pe>SJ£G>*S*f^ 
<b«£tt«Wl:m>TKMLTl-*£j&<. l^^n f 

aa'©«»««;fta>*rett* stisn^yp t>*t 

[0 0 5 6] H8l*Ji|BIBtt<D^a-efffiE**lfc KtH^ 
77-Cl«2 2$, ««#<DB»BH« 2 3*8*3**3 

BicBS Lt*fc LfcHcojftiXHna)Kib a eft«fetf). 
H«BB*^afe^-&rs^-r«c&ab«fl*Lt^ n 

SB1H&2 3(4 3^7uMR I &£lM£3%7cXffiCT-e 
tt«L*St4. btfV^y* SH»2 21*. -#ft»JjS<D 
B«*B»BI=tt«***3(-««**U BffK&L 

#j*ufc h 7 -fB« 22 jtbsbbb 2 
3£Sta&*?^TS^-f *b#. afefc h7K^^-rii« 

2 2(Dfe^IB^ LT\ TlcttB-r«BKBBB^a 

[00 5 7] 1139(4. ftBj(5&«««*ft*tt«-f *B 
S^fo 3 5R7CMR I ft*LM*3*7cXttCT<DJBlBB 
«tl»t*»3lft*#»l-»Tl^t. Hl9<D5al* 
B»ffl*77-fy<"C*y. H9(&7 ateft«tiJffl*:77 

-f HrafcrW-BAtofllBI*. ca>:7 7-f/<fH 

T'ffiS LTl£S'r^)±fHI+/l'J/S 2 9 \z-?-t>-&mm L 
tm&2 5i7-*-«2 6S8*t4ci:4^§«. 



(10) 



t*BB¥9 - 9 8 9 7 2 



v. v-*-«2 6 3W*-rtfffliA2 7*ay. w-shjS2 

7 L < li7-^J-«2 6 OJSSIC^ 

LTSlt2 8*tl-*U Htt2 5^X^«ja«Jl9X» 
I*. ^icgaS® (*J!iaJ£S) •CSCtWCt^o 

XtHHAJ: Lt©^5o 
[0 0 5 8] d*t£T% *je«*H*fcLT>#y^:7 

[0 0 5 9] «5Ltf, 

-rXcDiE^U^^^IS^fi-jIiJ^I^ISSL. 4H*£*Jt 

[0060] ±ra>B0«a^*fti-*5t\TfeSffl 

[006 1 ] (St«S«2) *S6MIC**»2<DS61fiC!IS 

[o 0 6 2] mi 0(4. tfM««£?MftM(MB-90>S 

^«T?fc*o «**JhTl>SW-a']«#1 1 Oa&tfftffl 
{=#1 1 0 b It. ny£-07>:?9 aftt&4>tt*ft«- 
■C*y. 1 1 1 afcl 1 1 bl**ttH* 

[0 0 6 3] ^a»*ft«r«#1 1 1 atl 1 1 b$^^ 

[0 0 6 4] «IM(:NLtMt91nLfi:MlcM:. 

ainm7i»«it«3h-rii«*T^— : > i i 3*fi»-e« 
^•r^c -*mm«-ci*, **a>a«i*a:iB-r**iHft» 



111a, 111 b**#l*-C(De«*B©B«i«-tT? 

fiEfta>»nflc*-c*^*cti=cfe y. «-**iwtta!Hi 

#110 a, 1 1 ObtMlifiSffflfl 11 a f 11 
1 btSBttlH-CBftlcaSc-i-fiCitWIIB-Cfc*. -CD 
1 10ai110 b iTaWRftWffll*! 1 
1 a£l 1 1 b $^B#lcS^-r^Z<bT% £{**lwjflLja 

[0 0 6 5] ?aMftfift#1 11a, 111 bl*. ft 
■«#1 1 Oa, 11 Ob^b, fiW*#*.fcH#r«fl (ft 

C:«£;fc>i*TH2*A2jgS3 O^bAM^o *Hffiff"J 

-ci*. e*H»*5*<z>*ast. «»B*WIS 3 0®t L 

[oo6 e] bi 1 A&xsmi i bi*. nmm^t^m 
«ift««#o*»(i#a>a*«-c*y. hi o*a>ttas 

il#1 1 0 aMl 1 0 b £^$]Ssa*5<I#1 1 1 a B. 
UC1 1 1 b(D»»*tt»Lfcti<D-e&4S»«#1 1 4 
ajfctft 1 4 b(D5K^*a^Blca^L-Cl>^o 

^■rm^^fe^-^ i 1 2±fi«ffl*D»7Bts]*a*r*- 
a#*t7-?— ^ i 1 asim-csst*. 

7li0**6t Lfc^^7i"3S:4(D-C*l8i 1 5£S?f: 
[0 0 6 7] *Hl^Jt'li, »1 14a, 114bS 

S3F**-£C£ t rT^T*&£ 0 Hi 2AXtfHl 2BI4, 

T. ^ft-^txACoxy, ACdeoxyi:t* ^>) *S^b^"^^ 
^(DS^0lJ-Cfci)o Hi 0*OtHH«#1 10a*tf1 
1 0 bt^a'JJRfilSffi^l 1 1 a&tfl 11b*6 
(5) ai-«fcor#*&*.*ACoxy«#1 HatA 
Cdeoxy1I#1 1 6 b (D;SWI2£S5M£fif-S^ Ltt> 

«$4l4ACoxy£ ACdeoxyCDH^S^LTl^o 

ft«BBtt-7-^ 112. H^*§7V-^ 1 1 3. R 

i/ftiai i 5ti^-r^ 0 ^nffi0ijT*i4. M-aiftma)± 



(11) 



8 97 2 



fcl.o ^ C:tl«116a, 116bSR45 

ttassE^Ta^-rs^ttRrte-e. #j*.i£Acoxyfi 

■^-1 1 6aSiSaMti^L, ACdeoxy<I 

^•i i 6bsasttofi-cs*tiiii «»#tiafiw 

[0 0 6 8] Bll 3 1** ftft»lSPaSOACoxyfll5R 
IH»»fil 1 17 a, ACdeoxyft1ff»Hia»tt1 1 7 b 
a>«*H5n?&5« Hll 1 A&tfBl 1 B^CDACoxyf! 
#1 1 4 a t ACeoxyll-^1 1 4bJt^fflSI^H 
a»UTACoxyfi«KIHia»fitl I 7 a£ ACdeoxyJI 

ffiB*wia*Mii i 7b$m a^ggizfi^s^-sfc 

£»:bU «ttl*ACoxyfi15^fB«»fit&tf ACdeoxy 

ft«B#i»a#fli**3bLTi>4. c:r% ACoxyg*5 
[0 0 6 9] IU1 41*. ±ftatttmms&mi*T&®L<D 

[0 0 7 0] *«««"Cf** *«*0>tMI»tt«1 1 8 

KCLfeti-attBtrS^-rtt-MttB^— 9 1 1 9 a 
-I19dt, &fm4filC^JSL^7 7 121a-1 

21 d<b. ftjuttft^^^^tosjSHa^^-rffi^ai 

20a-1 2 0 d <t £ s X3*£1tl^SCT a $~& 0 CCt\ 
MBflHMfcl 1 8tLtlt ISSB^^HfcSlMAMR 

[007 1] (Xfttt3) *»8Br3«fcft±{**tt»ltt1t 
[0 O 7 2] *»2 0 1 **&«M*&*l*#£U:/XS* 

2 2 3lZj:U 1 OOHz-1 OMH zffgCO 

/*-2 O 2f**7 7-f 2 O 3 a £tfrLT#f?B 

»/B*77*/*-2 0 4iftttLTl**fc«K 
(7)7 , cl*3fe^^^^7^/<~2 0 4lce31L. jfelltttt 
«2 o 5 ( fcy»tt»2 0 6lzHMt**i*. ffll^4*a>a 

*ii*(*na>aa**a)»ft«ttic«»:*i^ Hb<tHb 

6 0 0 nm~ 1 4 0 0 n m<D5ftft|6B<D*<0 + * x & 1 fc 



[0073] »«n*2 0 6£aaLTttifr*3ft*am 

07bS, a«(*2 0 6±a>«ft*2tt»rlCBB«-r4. 
*MS«T?f±* ±122*^^77^^-2 0 7 
a <L 2 O 7 b «%HttttB 2 0 5 LTiSS 
f*(0 2fiBfrfzHB«-r*. 3feJHI*JS*:?7-0<— 2 o 4 t 
3t«liiM77'f^-2 0 7 a, 2 07 blt 81*1 

Tl**. *fc. *HMtffl*?7-f/<-2 0 4 % ft&fflffl 
^77^/^-2 0 7a, 2 O 7 b &tf3fe 7 7 -f 

M77^/^-2 07 a, 2 O 7 b [*. 7 4 J 
g^2 0 3 b, 2 O 3 c *ALt**Hl»ffl*77-f^ 
-209 a, 2 09 bl:aSLt^^^ 3t^aJ^3fe 
77-fA-20 7 a, 2 O 7 b Tfftffl SftfciliiMfcl** 
*3gia3»2 10 a, 2 10 b*-eg3!U #&tf3£§2 1 

0 a, 21 ob^iss$K a«aa***«ft«» 
&jg<t L-caastt** *«tt»2 i o a, 2 1 o b t 

[0 0 7 4] 3fcl£tH§S2 1 O a t 2 1 O b j^fefflASfl 

T>Zf2 24a<t224b ■e*SS0)3te&SRmH«»J* 
#CD#.ftifcb£*l£o P^^^>T>^2 2 4 a^&OUJ 
*tt, »»J»«»2 2 5 a"C»»Jttft**lfc*l=*»HI 
H82 1 1.(0ftaicA***l. P^»-f>7>^2 2 4 

b^bota^it »aa««2 2Bbi?#tft*»**ifc 

&|c2IMMa2 1 1 <D3Eai-A***l4o t(D^t 

L-t^i&ig*i§§2 1 i*yu***t*« 

£Hig«#2 1 1 ^6(Daj*«****A/DKft»2 

1 2t*fy$;H^i:«ftL, w-»«2i 3i=ftya^. 

$^812 1 4|zB#^5ijT r — ^irlti^tl*, 
[007 5] C^T:. Hi 5 Ci^t" HWMi-ifii 
«iUtfWbtifW2i #&fciiffl:fc:77*</<- 
0>tt»2 1 6 b <&^lc$S*iTlv|xli. »t»] 
»»«#(*Sft««2 1 5 0ifli*»»a)*<ba)^.SJRift 

»7?*4^^p e>*«*«kiKlc» LT3EE»lc«< - 

t'smaic. tH«4*t**t»a»«#a)«i»*iaTi=R 
[00 7 6] ttaii*M&t* *aRafi*A. BBW^sia 

Si o(tK Kib^^^n e>til7c^yp f>Sg 

JfHf^lCox(t), Cdeox(th »Hr««2 1 5 T'^ib 
LfcK^b^^P e>SJ£i:S7C^^^P 
+L^tiACox(t), ACdeox(t). A 
jb^^E^ P b!>£g7u's^P e>fl)(k*«St**if 



(12) 



4#[H¥9-9 8 9 7 2 



*teox(A), £deox(AK Mt^Pf>W^ 

i d (t)ttTa»6tfta**t. *^tb^2 i o aT?a [»e] 

I d (t) = Ds-exp[-[eox(A) (Cox(t) + ACox(t)) 

4- e deox ( A ) ( C deox (t) + A C deox (t) ) ] d ] I 0 (t) ft6 
[00 7 8] [ft7] 

I d' (t) = Dx-exp[-[£ox(A) Cox(t) + £deox(A) Cdeox(t)]d] I O (t) 

■ • • ■ ft 7 

*IC ft6£ft7<De«»ftS£-3fcftfC % K6»6K [00 7 9] 

7S*»r*t. *Stft8*«»&*L*. ft8CD2E22l*f+ [ft 8] 

i n[ I d(t)/ I d' (t)] = -[eox(A) A Cox(t) + £ deox( A ) ACdeox(t)] d 

.... gfc 8 



[O O 8 O] 
[R9] 



[fti o] 



ZZ.T*ft\Z % *a»fii: LT805 nm± 1 O nm£ffl 

£ ox (805 db 1 0) = £ deox (805 ± 1 0) 
T?fc£CDT% ft8l*S»K*JSlvC 
[O O 8 1 ] 

In[ld(t)/ld' (t)] = -[ACox(t) 
tf^Itili^r^^ tot, *a»fi8 0 5 nm 
± 1 O nm*ffll^T«-a**l/i:S*»«»«#tt. Jflliftfi 
0)^b»[ACox(t) + A Cdeox(t)]|zffiaf -&flt 

lcfflL^«a*ft*2«* (A1,A2) fcU 
ft«SISKIMXCk (f 1, f2)-t«* ay?-f>7 

I n[ I d ( A 1, t )/ I d ' ( A1, t)] 

= -[£ox(A1) ACox(t) + £deox(AD ACdeox(t)] d 
[008 3] [ft12] 

I n[ I d ( A 2, t )/ I d' (A2, t)] 

= — [ £ ox ( A 2) A C ox (t) + £ deox ( A 2) A C deox (t) ] d 



ft 9 



- A Cdeox(t)] ■ K .... $no 

a-rac^t?**. Sot, tt8**#2ftfiT?jaysto 

<D-e. #0>ftl 2fr&£S>5I£#fia£»< 
[0 0 8 2] 

[»1 1 ] 



Rii 



112 



!J&3feSft £ ox ( A 1) , £ox(A2), £deox(l), £deox(A 

tMAcoxw d ^STc^^^pexD^bfiicffl 

3lT£ACdeox(t)d£, ftl Ifttfftl 2«ttlT«2 

gfcMC&BlS^-x — 2 1 4±IC^t^S^ 
*6lztt»LT5R*ftt«l*L. d*IH*, £fc 

[00 8 4] 01 6 fZT^-f £ 5 P^^-<>T 

ttftttras* an««ii«an«ri^ 

2 1 Oa, 2 1 O bA^&0)aaHS^*-t*L-f*LA/Da 
&§|2 1 2T?7i?»JUa*l::K1bLfc1ft. BtS«2 1 3 

rt-e f e Tfflss- LT*ao>»ff ffiWH«»i^ffia-r * 
{i#a>**«aju *ft4 2*Bra)ttttfi[a-eoaa* 
at*a>»»si»*±aa)tf»aatH«<D*«-ew-»L 

§21 4±iz^^^a^-r*ctt,-c**^c 

[O0 8 5] B1 7 (a) atfB! 7 (b) |Z*tttt ? 



p— m^fhiro i 

]£sfU H1 1 7 



HI 7 (a) ttjfetttt^P — ^<D 
(b) (***a^P-r-^*«*» 
6^6«fcH**Lri^-5. 3fc*£tH^P-:?f*. 1 
*fl)*Mffl*7 7-f/<-2 0 4 <t 2*<D3tattffl3t7 
7^/^207 a, 207 b^$l$l^l:iSL^ 

&<py* fjfif*i©*77-r/H=i**77^/<-3i* 

f£203 a, 2 0 3 b, 2 0 3 c tfWtt^tlX l^o * 

<fe#i::ttffl*- tttt»»MB2 1 7£3¥2)tf> 

[0 0 8 6] ?t&mm3t7 7'<'<— 2 O 7 a, 207 b 

®MJg1 mm- 2 Omm?ISCDRJfcfc£ IM* 1 211 
mm-2 0mmgSM»i^it«. 2.*<D%i& 
lW«77^-2 0 7 a f 2 O 7 b 0>IBBt4HI*s 3fc 



(13) 



tSHW 9-98 9 7 2 



m%tm9t7 7<</<—2 O 4^£>S§6f r (r=5mm~5 
Omm) Oii®ICCZT*li^f*WlciSg-r^o £§gf r <b 
3ttttiiffl*^7-l'/<— 2 0 7 a, 2O7b0liIMO 

[0O8 7] #ttaj:7P-:?l=fcl*T*«ttffl3fc:77-f 

^ £ ^££gt r OtegC: 4 #0>#1£ffiE5fc 7 7^A f -2 0 
7a, 207b, 207c, 2 0 7 d £ IBS L. fr^£> 

2 *<7)3teiffi^* 77^ *»« LTM-a-r * - £ 
[0088] bi 9iz, *96wr= € fc-5ftffa««*^f* 

03a, 203 b, 2 03 ct, *R«ffl*7 7-f A- 
2 0 4i, ft»Hiffl*77^-2 0 7 a, 207 b 

n*?z>o *nntffl*7T-f/<— 2 o 4i*3ft77-f/<— a 

$p3j? 2 0 3 a £rfr L T*SMB« ? 7^-202 
jflltfeU, *«ttffl»77-r^-2 0 7 a l 20 7 b 
ttfhfh*77^/<-l«82 0 3b, 203c^ 
Lt**BiM*77'f/<-2 0 9a, 20 9 bl:S« 

**t-ci*s. 21 ©«HB/<*>ur=i*. 

*77^-20 2 ^*ttffl»ffl*^T-f 2 O 9 
a, 2O9b0Dg«6fi|J. tt*fif«»O^2 2 0, tt! 
^Jm^ffig^^2 2 1 % &UC*»ttB2 1 4 3t 
tHMe*2 1 9rt»l::l4. £tt*INH**>A/DKa»* 

[0 0 8 9] ffl*«^fita*K2 2 1 fCl4 2fflHr"tf»ai 
lens**. tfl)*f«SHttL, »tt»»«#0)tt* 

?lJir— $ 2 2 2Jb<«7F3£B2 1 4±|C<f^^S^**l 

4tM*»ft^-=E<fp evgfc&iMiSTc-N^p e>a 

[O0 9 0] (51*6094) *SSW^«fe-&^(*3feft;l(ISS 
<DSIJfi« 4 (Dffi»St»^t$0 2 o lc^-r o 

[0091] ft«2 0l'4v6«*6*lt*l/>X*t« 
l*T*»U 3fc»ffl#:7W/<-2 0 2l=A»-r*. # 



|C^tl^2 2 3fZcfcoT 1 OOHz-1 OMH zflgO 

ff«©JB**t?B**B*ftTi**. «fl*77-f/< 

-2 0 2\%%Z>7<< 2 0 3 a t^LT«BB» 
ffl*3>W'^-2 0 4£&«LTl*5fcto* ftMfrbO 

%\t%mmmft-?7<<'*—2. o 4 ceiis 
2 o 5*ya«i{*2 o 6icHBW**t4 0 

l**f*nO)ftl*«©»*t»ttl=***«. HbtHbO 
O O nm~ 1 4 0 0 n m<DSSfi|6H<D3fea>*^& 1 

[00 92] ffi&<*2 o 6 £ii^LTailt-r 
•t ^>i^(X> A%0%^m%7 T ^ A— 2 O 7 a, 2 0 
7b, 207 c, 2 O 7 d 2 O 6_t<E>M£:£ 

4BBrlwiB«"r*. *SS«£«T?I*; 2*0)*atBffl*^ 
7 -f/<-2 07bt207c £3ttRRtttt1t2 O 5 £*tfa 

LTjft**»0"2«HrlcE11L. »fflt2 0 5 
CDS^^*H^i: LT*ttttJB3fc?7-f /<-2 0 7 b CD 

si&jb sa-5ek a tt*it»±ica£fiitaffl* ^ 7 -f /<— 2 

O 7 aOSiL^^#^"T^cfc^l37 , c^t±J^7 l c^T^/<- 
2 07 a^EiL, *HB*ttt«2 O 5<DM4>jS 

*Kji5i: LT*ttfflffl*^7-</<— 2 O 7 c<£>SiL>££ 
M^^9^¥B*SJi(3^mfflp , c^7^/^--2 O 7 dO 
S'(>^^^-r^cfc J 5^^tfcIffi7 , c^T</<-2 O 7 d 
*tta3ffl*^7-f 2 0 7 a tft&aJJS 
*77^~207 d 0)jlibjg^JilB*li:«±lC#tt L 

r t^tttf if - izmm l t cfc *ntt0!i v i*itrta* 
2 o 7 b 1 2 o 7 cojhmweb*"*. - 

Z-e. »ffl*77^/N-2 04i:3!f:8HiM77^ 
207 a, 207b, 207c, 2 O 7 d Sp£ 
S-JRfel=*SLfc*JBHa>*7T-f HS9PW2 o 8 

TtBfcZtlTl**. %&mm%77<<^-2. O 7 a, 2 
07b, 207 c, 2 O 7 d I*. Jfe? r -f /<— SH8» 2 
03b, 203 c, 2-3d f 203eS^LT3 l cfea3 
§§M77-fA-209a,.209b ( 209 c, 20 
9 dlzateLT^5fc«). ^^77^/^2 0 7 
a, 207b, 207c, 2 0 7 d S*ifcil»* 
I*. yc^aiS2 10a, 210b, 210c, 210d 

^-effisu #&tn§§2 i 0T?3t«£»**ifcfl»fta 

[0 0 9 3] 5£&£i3Si2 1 O a&t/2 1 O bT*fci52)*;tx 

fc®iM*3SS^a^-rms<i-^i*s **i-f*ip^^-f > 

T>^2 24a^22 4 b T?*»0>3tSSEMHaftdt» 
O)^*atb*tl^)o P7^^>7>?224a^bOUl 
*tt. »«*M»2 2 5 a"C»»|E»**lfc*^attii 



(14) 
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*»jRic»LTSBwrc«<c4:*iKriii^ £®mm$* 

[oo9 5] ttaiftMSt* *aa«*A, 
f io(t), sub^-yp evititTc^^E^p b?>aa 
***t**vcox(t) ( cdeox(t). mmm2i svmt 

stve*lACox(t). ACdeox(th ftSBSftfi A |z*fiT 

*L£ox(A), e deox (Ah #&&82 10bi:210c 

J5in<Z)®ilXlC«fe*»**DsK *«tB»2 1 O a t 2 1 

e>jsl*H=Kiftlwcfc**SSDs2. ftttffi»2 10bi 
2 1 O cr^ffi^4x^iiM7 l c^Slc#^n^^SLlz^^ 
T*i:*«^«ft*dK #Eiai82 10ai:210dt' 

*MIft*d *tttt«2 1 OcteiUiWi 

aj£Kft«# i dKt). 3t«tt«2i od^aisii* 
aa3tn*«#id2(t). 5feam»2 i o b-ctttH**i 
«aa%staiB9 1 dr <th &xsit&&&2~\ oax* 

»i 6t?a^tt^>o 

[O O 9 6] 
[fti 3] 



418 2 1 1 a(0fi«lzA*S*u P*;»-f>7>^2 2 
4b*&0>ttl*f4. »8*W2 2 5 bTf»S»Stl 

fc«i=a»iB««2 1 1 aoiEarzX**^*. *aai 

82 1 O c»tf2 1 O dT*ttJ^*ttfcjlil3fe§tJt$S^ 
*-fl»«#l** ftlfhP^07^2 24c^2 
2 4 d^*S0!SJtasBH«»^»0^*affl*4i«. 
P^*-07>^2 2 4d^6<DU*tt, *tft*i*S82 
2 5 d-e»ftKtt$4xf=«l=SltiMi|l«2 1 1 b®fi& 
f=A***l. P^<7>T>7 7 >^2 2 4 c^feOUAf*. 
&ftig4i82 2 5 c T?ttftK&£ftfeflHc2tti*H82 
i i bc&jESlzA***!*. SSI-. £lftJ*N»2i i 
art*&a>ffl*£S»it«82 1 1 ca>»BSlcA*U 2 
»i»*I82 1 1 b^&a>aJ**S»i«*I»2 1 1 cCDIE 

aaaxft*attfts*Hi*«<* Lxmmm 

H82 1 i c«fcytt*S*v5o MSi±g*I82 iic*6 

fl)ttl*fif$Sa, A/DIM2 1 2t'fv^H§ 
Itmi2 1 3l=ny&**flcttat2 1 4I=B* 

[0 0 9 4] :CT\ [S3 2 OlZaM-«fc?fZ« ^FJT^][Ci£fl 
*tt«B3W*ft-r*««2 1 5A<. ft*fflffl*77-f/<- 
004BH2 1 6 bO)^lc§S*itt^ll 2£Hi&ffi82 1 

i c«feyai**ti*aa3feajsa>*r»*»fs#tt. sbt 

I dl (t) = Ds1 -exp[— [eox(A) (Cox (t) + A Cox (t)) 

+ £deox(A) (Cdeox(t) + ACdeox(t))]d1]IO(t) • • 

[SSI 4] 

I d2(t) = Ds2<exp[-[£ox(A) (Cox(t)H- ACox(t)) 

+ £deox(A) (Cdeox(t) + ACdeox(t))]d2]IO(t) - - 

[fti 5] 

I d1' (t) = Ds1-exp[-[£ox(A) (Cox(t) 

+ edeox(A)Cdeox(t)]d1]IO(t) • ■ 

[fti e] 

I d2' (t) = Ds2-exp[-[eox(A) (Cox(t) 

+ £deox(A)Cdeox(t)]d2]IO(t) • ■ 

SSI 3<hfti 4©S8»*tt^fc»:, fti 3 [0 100] 

*^6»1 4 t. #5£3S1 7**»&*l*. [fti 7] 

I n[ld1(t)/ld2(t)] = 1 n [Ds1/Ds2]- [ e ox(A ) (Cox(t) 
+ A C ox (t) ) + £ deox (A ) (Cdeox(t) + AC deox (t) ) ] (d 1 - d2) • 
SSI 5 t fti 6<DS«»ft*fcofcttr::ftl 5*6ftl [0101] 
e*&n-t*k+ *S»i 8*«»6*t*. [fti 8] 

In[ld1' (t)/ld2' (t)]= 1 n [Ds1/Ds2] - [ £ ox ( A ) (Cox(t) 
+ A C ox (t) ) + a deox ( A ) ( C deox (t) + A C deox (t) ) ] (dl — d2) ■ 

fti 7 0£ffll*MBii*I82 1 1 b(DUl*S8Lt6 9*«»6*i*. 

y. fti 8C0^ffll*Mltlliil>M82 1 1 aC0ffi2j£SLT [O 1 O 2] 

i>& 0 czt, fti 7«»:y»i 8 [fti 9] 

I n[( I dKt)/ I d2(t)) ( I d2' (t)/ld1' (t))] 
= - [ £ ox ( A ) A C ox (t) + e deox ( A ) A C deox (t) ] (dl - d2) ■ 
fti 9<Dfi2H** ^Bii*S82 1 1 c*&©tt*K "Ttt ttttmi*ifc*t&&»iKtt&l+Xl*** 



ft13 



[0097] 



[0 0 9 8] 



[0 0 9 9] 



:i 5 



ft16 



»17 



ft 18 
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[0 10 3] ZZVft\z % 3teaS«*i LT8 0 5 nm± t*ltCi:4^#4, 
1 0 nm£^Tft$|-f naSOft9(0||flb^aA [0 1 O 4] 

"TSCDT?. »1 9l4SiS&K£/BL>TT5t&2 OO^fC [&20] 
In[(ldl(t)/ld2(t)(ld2' (t)/Idr (t))] 
= -[ACox(t) + AC deox (t) ] • K 



mo 



r. »i 9*<#a«-e^yfi:oa)T. ^oS2 i stflfc 

[O 1 0 6] 

n&2 i ] 



ffioT, 3t;Ml8 0 5 nm±1 0 nm^^Otltl* 
*lfc»»B#«#l*. «MJtL«Kfl:> [ACox(t) + A 
Cdeox(t)] |CffiS*"*ffi£aLTl** 0 
[0 1 O 5] *fc % *aHICffll^;*fitt*2 5S* (A 
1, A 2) ICU #&£l::Att&3ft£H/Bafcft (fl. 
f2) P^-f >T>^-CJBJK»»«fr*itf. 

I n [ ( I d1 ( A 1 F t ) / I d2 ( A 1 , t )) ( I d2' (A 1, t )/ I d1' (A 1, t))] 
= -[eox(AD ACox(t) + edeox(AD A Cdeox(t)] (d1-d2) • ■ • R21 
[0 10 7] [822] 

I n [( I d1(A2, t )/ I d2(A2, t )) ( I d2' ( A 2, t )/ I dl' ( A 2, t))] 
= -[eox(A2) ACox(t) + edeox(A2) A Cdeox (t) ] (d1 -d2) ■ • • R22 



VR?t&%keox(\ 1), £ox(A2), £deox(AD, £ deox 

(A2)r*H»-c**0)-e. »ft;^ybe>©fc«;*i:: 

*B3-r *ttA Cox(t) (d 1 - d2) drilTE^^^P e>0> 
£*b*l::*IS-r*ACdeox(t)(d1-d2)S* »21S 
t/tt2 2«tMM2 1 3rt*C«<Ci-C*ft5Cfc^ 
*^t>^fet@*f^^b*(D^^^j7 ? --^^S^P:2 
1 4_tlc^^^a^-T^ <> S6lc««LT56*R£iB^ 
U (d1-d2) SfcliftlCft^^^P 

[01 o 8] ni2 i ic^-f cfcaic p^-or 

210a, 210b, 210c, 2 1 Od^60ttBfi 
*«<lfllA/D«M2 1 2T*7 s ^^JU^IC^g| 
LfcSL ttM2 1 3WFFTMtLt*IOa« 

BfSRM^— Ltt^t2 1 4±lz^^^a^-T^> 
[01 09] (KlkM6) ^ftnr=J:«£(4:jttM-att* 

CDUffi^J 5 ®Mi«$B2 2 f-^fo 
[0 1 1 O] 3fe3B2 0 1 a £ 2 0 1 b^&figl* 6*1-6* 

-2 O 2 a £ 2 O 2 bl^M***. &feX*t&£-&&;h. 
*3fel4* »*jBH©«»*|»*f *fc»l=#»lHi2 2 
3a, 2 2 3 b|:<fc^T100H2-l OMH zflJgO 

#ifc*ffiB<z>JHaSR f t?5SitSH**trt^6. ::t? 

(4. 3feHS2 o 1 a(DSSS^nSiKft$ f i<t U «2 

oi ba)sajs«MHa»*f 2^t-*o %mm%77<< 

/<— 2 O 2 a 14ft ? 7 A— 3$S§§2 O 3 a ^Lt3t 
JSU*ffl&:77^^-2 04afc»ttLTfcy i 
77-T/N-2 O 2 blt*7 7-fA-a«»2 03cf^ 



A. *ftJHA^6<0ftf4*Ba»fflft^T-f/<— 2 O 4 a t 
204 b|Z-fc^L. 3ti»i4f205ai205bJ:y 

aa#2 0 6rzBa»**t6. *fc* #fn%«»«fc«>iz 

3tllt^77>f^-2 0 4a, 2 04b(Dl*t»iS 
S226 a, 22 6'b$ffllNt»aL ftgfcfcb£§2 10 
a <t 2 1 O c T?ftftaB0)3SJS*«««#l=«»'*"« o * 
&ffi§§2 1 0a^bttl^^M20 1 aO)#HBft3£ 
JtfI-^l*P^^OT>^2 2 4 adA^U 3£SS§2 
2 3 a^&0O#HBn&R«t^l^«|$*l«. P**-f 
>T>^2 2 4a35>6<Z>aj*I4, SJRiiMSS a KA* 
**iT»»*»**lfcttlC«liii«»2 1 1 aCDJMEC: 
A***i£o %ttU«2 1 O c^6tt***i**JB2 O 

1 bO#fiS*!iSfi-^(4P^^^>T>^ , 2 2 4 dl^A 
*U *S»2 2 3 b3^60#«BJB»»* : 6^(cSMBaF 
*l£o P7^-f>7>?2 2 4d^bOtl}^li, ttRii 
MS 2 2 5 dlzA***ir»»BE«**tfc«l=SI»itB 
§§2 11 b0»gtA*t«. fflt^«3feO)5ft«I**(trt 
<Z>aa«aK<Z>»ftf#ttl-«i:*A^ HbtHb0 2 0lS 
^6^ISfOJt^ifil^fi^?I ! iS-r^^^fCl4 6 O O nm 
- 1 4 0 O nm<DsR*l6B<Wfta>***& 1 &4lM4tIR 
«S»«LTflH*4.-#a±LTI4. 0\ * 
5r >■» 7 -fTU— If. *ft^*-K»*ffit^Cttf 

[0111] am* 2 o 6 £a®LTttar-r*3fc£&aj 
-r^tofci*(D*^aiffipt77^/N*-2 0 7$. 

2 O 6±CD5fcHga*tt«2 O 5 a t 2 O 5 b^b^Ulf 

<Be«i::Efi-r«. »M77^a-2o 

4 a t 2 O 4 b £ 3fc«tUffl#7 7*f /<— 2 O 7(4. 8® 

^f*lT^4o «ttHJffl*^7-f/<— 2 o 7(4, 3fe?7-f 
203 bS^ L Tlt&m$*m?t7 7 << /<— 2 
O 9|cBfSLTl*£fctf>s *«HJffl*77-f^-2 0 7 
T*«ffl**lfc»«3fef4. 3fc&tt3S§2 1 O b^t*eiU 



(16) 
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*_l*:7* h$V*- K^m^ii^^^CDT-c®^^^ 

[0 112] 3fe^iaj§l2 1 O b*etii^^tlf=ilM7 , c^jg 
SS-rSS^f*. M2 0 1 alZ^^^M^^Jtm 
•*§-£:fc;Jl2 0 1 blC^-r^3iil3t§tg1I-^S^T*^^ 
P'^-f>7>^224 bt«201 al:Jtt 

2 2 4 c 2 o 1 b fc^t-r z>&m^.mm)&$i&#<D 

<^£»tB*f£o P ^^^>T>^2 2 4 bJ^t>tf>fcii*) 
I*. **ftiMH*2 2 5 bT*tt$!l$i&£*ltz'iklZ. MUii 
*IS§2 1 1 a<7>jE*II::A:fcl£;h&o P?$-f >7>:/2 
2 4 cfrbOftJll*. 2 2 5 ct««J 

^iiJHf|2 1 1 bC0IEM(3A^^tL^o * 

muzktLx. mm*mm&2 i i a*&i*. 3t;g2o i 

aO)5££<t3toJS2 O 1 alC^f^^ffiiii^^JtCD^ScM^ 

t>l*„ M2 0 1 b(D3£S<t5fc;T£2 O 1 a[z*ff£Mil 

61=. SMiMIHl2 1 1 a**&G>fflrt*S»Ji«»2 1 
1 c^lfl^L, tW«MB2 1 1 b A* 
^Ujii*S§§2 1 1 c<DjEa^A*-T*i:. SttiiHIS2 
i i c^^3t;!S^SOffi&^*(fe£L/c^*^SO*f 

afI^£SE&* A/DSS82 1 2-eT s i?*^«#l=K 
JSU tHT*2 1 3|C®y^S^t2 1 4G:BtJKH 

[01 13] - 0 2 2lz^-TJ:ai-. JiflfrtfJCilfc 

I d(t)=Ds-exp[-[£ox(A) (Cox(t) + AC o x (O) 

+ £deox ( A ) (Cdeox(t) -h A Cdeox(t))] d ] I 0 (t) ■■• 
[0 116] [SS2 4] 

Id' (t) = Ds'exp[— [£ ox(A) Cox(t) + e deox( A ) Cdeox(t)] d] I 0' 

• ■ • S&24 

(2 3) At (2 4) 5t«>e«»Bc*i:ofcftl:: [O 1 1 7] 

»2 3l*T3t*2 5fcfty, S»2 4l*T5£ [S&2 5] 

I n[ I d(t)/ I O (t)] = I n[Ds]-[eox(A) (Cox(t) -h A Cox(t)) 
+ £deox(A) (Cdeox(t)H-ACdeox(t))] d • • ■ S&25 

[»26] 

I n[ I d' (t)/ I O' (t)] 

= I n [ D s] — [ £ ox ( A ) C ox (t) + £ deox ( A ) C deox (t) ] d • ■ • 3&26 
(26) 5t£®3rf #5* [O 1 1 9] 

[3&2 7] 

I n[( I d(t)/ I d' (t))(l O' (t)/l 0(t))] 

= -[£ox(A) ACox(t) + £deox(A) ACdeox(t)] d • - ■ Sfc27 

[&2 8] 



(Dffl»2 1 6 b|CCO^**lTl>tLtf. »a!l**L«»ft 

[Ol 1 4] ttfllB*N«t. MfiSA, RB|tiiM5 
b^6fl)BW*aa$IO(t), RRttttH5 a^&COH 
»*»JS*lO' (tK»M2 2 6b*60#U*» 
Jt£ I r(th »«2 2 6a^b(D#I?cSJlJ I 
r' (tk ^^f§<D#^5 l c^C0^^1t^$a. -Tttfc* 
I 0 (t) : I r (t)= I O' (t) : I r ' (t) = 1 : a 

■PttCox(t). Cdeox(t)SBrffi*2 1 5T?fcfcLfc»fl: 

Cox(t), AC deox (th *«a*Aiw»*r*inbA.^y 

P tf V^ilTt^^^P tf><D«3fc«ft*"t*VP*ieox 

(A), edeox(A). nat^ype^wsttt.fc 
fti£aj£§2 i o b7?«im**t^5tns2 o 1 bic*hr 

*aai*3tft*#ld<th fiP%a'^-f>7^224 

c*>e,(Dtb^)i*T5t (23) *&tfcS§2 1 0 

b -c«uj $tL^3t;i^ 2 o i a *aa*s*jt«# i 

d' (th IP^P'^O7>^2 2 4 b^b£0ai*[i 

[O 1 1 5] 
[»23] 



&23 



(t) 



[O 1 18] 



£ SCI (2 5) se^b 

(2 7) ^Sbh^c 



[O 1 2 0] 
[O 1 2 1 ] 



I r(t) = or I O (t) 



r' (t) = ff I O' (t) 



SS28 



[»29] 



&29 
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[0 12 2] 

I n[ I d' (t)/a I O' (t))] ■ • ■ &30 

v&z>o 3S3oi*. »2 7<D&mtm Li^oT-. mwim 

*SS§2 1 1 c^bffi^^^^f^^fl^l&2 7<b:^ffi 

[0 12 3] ZCt*1$IC, %M : ,&£i£ LX 8 0 5 nm± 
1 O nm&m^Tiim-tZt. m&<D&9<DMm*tfL*L 

I n[( I d(t)/ I d' (t))( I O' (t)/ I O(t))] 
= -[ACox(t) + ACdeox(t)]K ■ • - »31 

8 O 5 n m± 1 0 f n mSffl^Tltl^ 
*Lfe»a«»«*l*. ffi»Jfll**<b*[ACox(t) + AC 

deox(t)]i3««**fi»**LTi*4. staicffli^ 

Si6ft»*2 3«: (A1.A2) leLs «-«ft£*HII*tt 
M(-K«:«MklMXft ( f 1. ff 2. f 3. f 4) 

ln[(1d(Al, t)/ld' (Al, t))(IO' (A1, t)/IO(Al, t ))] 
= -[eox(Al) ACox(t) + edeox(AD ACdeox(t)]d ■ ■ • .»32 
[0 12 6] [»3 3] 

ln[(ld(A2, t )/ I d' (A2, t))(IO' (A2, t)/lO(A2, t))] 
= -[eox(A2) ACox(t) + £deox(A2) ACdeox(t)]d ■ • ■ $S33 



lT£a>T% &2 7l*S»K*JBl*TT5t»3 1 COcfc^lC 

[0 1 2 4] 
[»3 1] 



[0 1 2 5] 
[^32] 



iJR3te£&$fc£ox(A 1), eox(A2), edeox(Al), e deox 

(A2)ii^r*fe^><7>T% Klb^^p tfxo^bSC: 
SfilACOX (t) d ^tc^^^p fc: xa^lbfl; 
(Cffi^-T^ACdeox(t) d£. IS3 2iRtWft3 3 £f+® 
i21 3rtt*fg<C^T^I)-i:}!j^^ 5Rtf>&*tfc 

[0127] *fc, B2 3 ci^-r p^^-f>r 

2 10a, 210b f 2 1 O o A^&^ttfflft^**^-? 
hA/D»S2 1 2 T*^ V* Jlsmmz^&Ltz'ik, ft 
982 1 3«tf F FTffia* Lr«*»<D^IJt«H«Sft 

>iltS*8f2 i 4±lc^?i£5M-£- 

[0 12 8] 

[0 1 2 9] JH*ffllCl*. T/ufrAsOM&Tkm^ Sfc 

[0130] «*tt«i::J:«4:* ftfttt* ft»*XEC: 



911^1 L T L * IE L l^W-W t fx 5 Cl fc *<t? # ft3&^ 
tt**<prtt£**. «fc* 6»6 
[o i 3 1 ] mi O^ffitt^^c^tetem***^ 

*»«*<bi=a*t"*«#*fti*»5ss*t*. *&ie. 
mi fe^L^^*m2o-^co^a3^imlcfel•t^^l^3 l c^^ 

[0 13 2] 3ltfH»ttllA^&*#WI-AoT* 
[01 3 3] 

[Hi] Ell*. «Ml:*ot»6ft*t(ai* 



(18) 



8 9 7 2 



[H2] *9SMI=J:**(**tfaHS«0>-S8tt«<D«« 

[si 4] j:ERiiifla>-tfajjfti=sit«fta«#*»a 
&*i**bbbbb#i 5a>«ftiMfc*» 

[B5] ±E££B0>HTtflAf=£l**^?Ptr:/B 

[06] -hlBUffi^JfC^lf^ htit?=7 7<<m&$:7f:'?<? 

[B7] ±ESMfc«K*5H"* h#y5:7-fH«a>ai«* 
[19 8] ±E£ttttlzftlf« h^v^-<iii«OS^C!I 
[19] *«M<D^ft*W-ffl««(D*6(DSIl£«(c*5l+* 

[mo] *«BBtHBtt«iccfe*a*«**-ry^^t» 

<fc ^>o 

[Hi 3] *»BtWWl=J:4»*«t*ty7 7T? 

[Hi 5] *&w<»%mMmiz&&mmmtii£wiW'?z> 
[m i e] *f£Bx<ommnm\z&%&wmfli£mw'tz> 
[Hi 7] (a) #*wa)S«sii£«i=*5it4*ttai^p 

[Hi s] mft&mzfn~7<»fe<DmMM£^'?mv&m 

®H*trfc£> 0 

[Hi 9] ttBSattttt^P — ^<Ottffl«*K?B"r*fc«> 
COHTrfe^o 

[H2 0] ^jRnoMMKftllzASKSIiAftRn-r^ 



[■2 1] **Mfl!>aiSEJfi«l-«fe«tt«*rttKW<"* 

[■2 2] ^BMo%mmmiz^^mmm^mm-r^ 

[■2 3] *sse8o>9jj8ifi«iw € fe«)gB«ijaE*Rwrs 
fcto<D^p^^r*fe-5o 

MTOaKH] 

1 : BBS* 2 : JUL 3 : *77-f^ 4 : 

8. 5 :*:7T-f/<— . 6 7 :«8Wl*7 7 

8 : itttttS* 9 : P***f >7>:7. 1 O : 
7tPy-fy^«M, 1 1 :tt»«. 1 2 :E« 
KB. 1 3 : 8?i*ftfi. 1 4 : 1 5 : ?BB 

1 6 : tttt# r 1 7 : AltjfiL 1 8 : tttt 
fi, 19: BKttBjfiL 2 0 : A C o x y ( t ) 

21 :ACdeoxy (t) 2 2 : h^K^ 7 -f 

2 3 : ESBBIBtiL 2 4 : JKB&tf 2 5 : 

2 6 : V — *HSL 2 7 : ttBiSL 2 8 : ML 

2 9 :£8B£LfcttBjA. 30:A^I 
110: ftMA«* Ill: ^ffl«lft«f«^ 112: 
JWBB^— 113: JIBBT-*— f * 114:8 

115: 116a: ACoxyd^-. 1 1 

6 b : A CdeoxyfiRk 117a: A Coxy Mffi B^FbI 
fit. 1 1 7 b : A Cdeoxyfi15B#HI8i#B. 1 1 8 : It 
flfljfift, 119: 1 2 O : Jg*l*. 

12 1 : {f??. 2 0 1 : ftB* 2 0 2: 7 

203a~203c : # 7 7 -f><— SSSS. 2 
04:*MH*77-<^- 2 05:ftB»ttl, 2 
06:att«, 207 a-207 d :MajM77-f 
A— % 2 0 8: 5t77-f^- Hffi*M** 2 O 9 a - 2 O 
9d:*«HHHB*77-f^- 210a-210d: 

2 11: BIMNHk 2 12: A/D£}& 
8. 2 13: tMKB. 214: B^gfl. 215: gRr 
M(Cjfil#»fflA<B<b**««* 2 16a, 2 1 6 b : % 

bujb*7t 21 7 :®&ttj£®®. 2 

1 8 : m&m^Jb K 2 19: JfcttMttB. 2 2 0 : ffl 
*«*HBBO**K 22 1 : tB^^I-^-fii^^^s 2 2 

2 : B&SJHt*— * % 223a-2 2 3c : BBS. 2 2 
4 : P^y^-f >7>Z?^ 2 2 5: AftiiMB. 2 26: 



(20) 



*#IJB¥ 9-9 8 9 7 2 





(22) 



ttfflW- 9-9897 2 
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1 3 



[i1 4] 

mi 4 




mi 5] 

nn 5 



IU1 6 



(25) ttfflW- 9-98 97 2 
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